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The present invention .is concerned with cer- 
tain new chemical products, compounds, or com- 
positions which have useful application in var- 
ious arts. It includès methods or procedures for 
manufacturing certain new chemical products, 
«ompounds or compositions, as well as th e prod- 
ucts, comp0us or compositions .themselves. 
Said new materialsor substances are oxyalkyl- 
ated derivátives of certain polymerized mono- 
mersi which m0nomeis, 4n-. tur.n,: c0ntain the 
ethylenic radical» as hereinafter described. This 
application is a continuation-in-part of out co- 
pending application, Serial No. 6,722, fi]ed Feb- 
ïuary 16, 1948, now Patent 2,499,365, granted 
«arch 7, 1950. 
Although the herein described products have 
a number of industrial, applications, they are of 
particular value for resolving petroleum emul- 
sions of the water-in-oil type that are commonly 
ïeferied to as '/cut off," "roily off," "emulsified 
off ". etc., and vhich (c0mPJSe fine droplets of 
naturally-occurring waters or brines dispersed in 
a more or less permanent state throughout the 
off which constitutes the continuous phase of the 
emulsion. This specific application is described 
and claimed in out copending application Serial 
No. 59,772, filed November 12, 1948, now Patent 
2,499,369, issued Match 7,  1950. The new prod- 
ucts are useful as wetting; detergent and leveling 
agents in ttoEe laundry, textile and dyeing indus- 
tries; as wetting agents and detergents in the 
acid washing of fruit; in the acid washing of 
building stone and brick; as wetting agents and 
spreders in the application of asphalt in road 
building and the like; as a constituent of solder- 
ing flux preparations; as. a fiotation reagent in 
the fiotation separation of-Various aqueous sus- 
pensionscontaining negatively charged particles 
such as sewage, coal washing waste water,: and 
various trade wastes and the like; as germicides, 
insecticides, emulsifYîng, agents, as, for example, 
for cosmetics, spray ofls, water-repellent textile 
finishes; as lubricantJs,:etc. 
Specifica!ly, the " prèsent : invention - 
cerneff /ith cërtin-hydrophile 6Xyalkylated de 
rivatives of certain organic solvent-sluble p01y- 
merized vïiyl resins, or polymerized orylic acid,. 
or:substiuted I ar.ylic -.acid-«resins, or. resinous 
polymers, as hereinafter.descibéd. Tlïe.pr.epa- 
ratioh ofuch oil=soluble-polymers is well kïáown 
SbsequentI.yl IoEere: i s desoribed a :method- 
alkylating such.polylnersand particularly, thèir 
oxyethylati0n:  T/ne oXyalkylating -comp0unds 

STATES PATENT 
2,602,079 "  . 
OY£YALYLATED .DERIVATIVES OF RESIN- 
DUS POLlYIERS OF VINVî-L ESTERS  
ielvin De-Groe, University City, and Bernhard 
Keier,Webser Groves, iY£o., assignors fo Pero- 
iite Corporation, Ltd., Wilmingto, DeL, a cor- 
poration of Delaware 
No Drawing. Application November 12, 1948, 
Serial No. 59,771 
6 Claim. (CI. 26089.1) 

OFFICE 

2 
employed are alpha-beta olefme oxides having 
 not over 4 carbon atoms and selected from the 
class consisting of ethylene oxide, propylene 
oxide, butylene oxide, glycide and methylglycide. 
5 Having obtained such oxyalkylated derivatives, 
they are employed as demulsifiers, as hereinafter 
described. 
The new: compounds or compositions which 
form the present invention are obtained by the 
10 oxyatkylation of certain polymerized ethylenic 
monomers contining an ester radical. Such 
monomers, may be indicated by the following 
formula: 
O 
HC=C--COR 
O 
HCC--0 R 
It wfll be noted that in both instances the mono-. 
20 
mer is an ester. In one instance the ethylenic 
radical is.attached to the carbonyl carbon atom 
of .an ester radical; in the other instance, it is 
attached to the oxygen atom of an oxyacyl rdi- 
cal. In either instance, R must contain at least 
25 
5 and hot over 20 carbon atoms. Note particu- 
larly that U. S. Patent No. 2,091,627 describes 
off-soluble polymers" derived from monomeric 
esters of acrylic acid or its alpha-alkyl or alpha- 
aryl substitution products, by combination with 
3o monohydric alcohols containing more than 4 
carbon atoms, such as the amyl, hexyl, heptyl, ' 
octyl, nonyl, decyl, lauryl» or octadècYl esters oî ' 
acrylic acid. The eSters described in said afore- 
mentioned U. S. Patent No. 2,091,627 are par- 
35 ticularly those Of the normal, primary saturated 
aliphatîc alcohols, but als0 suitable are the analo-, 
gous esters of the corresponding secondary or 
branched chin alcohols: 
AS. to the second class of esters, those inwhich 
40 the ethylenic, radical is prèsent in the alcoholiC 
part of the ester, attention in said patent is di- 
 rected to the vinyl esters of heptoic acid, lauric 
acid, palmitic acid, steariC acid, etc. 
The article appearing in the Journa! of Amer- 
.45 ican CSemical Society,-volume 69:, 2439 (1947)-, 
" additionally describes thè preparation of vlnyï 
-esters of higherfatty acids employing vinyl ace- 
tare and oleic acid. 
Having obtained the ethylenic ester monomer, 
.50 as described previously, the process of polymeri- 
zation consists essentially of adding approxi- 
mately one=half of-1% of benzoyl peroxide to the 
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ester and heating ai 100 ° to 110 ° C. for 10 fo 24 
hours until one obtains a polymer which is still 
off-soluble, and is sub-rubbery in the sense .that 
it bas hot reached the rubbery stage. Molecular 
weight determination of the polymers herein 
scribed, indicates that they are resins having ai 
least 3 or more nits. As a marrer of ïact, the 
number of units per resin molecule, seems to be 
substantially higher several rimes this initial 
trimeric stage. Any unpolymerized monomer can 
be removed by vacuum disti]lation, but this 
hot necessary. The saine method of polymeriza- 
tion can be adapted to. vinyl esters of lauric acid, 
,palmitic acid, stearic acid, oleic acid, etc. Such 
polymerization is described in the aforementioned 
U. S. Patent No. 2,091,627. 
Having obtained such water-insoluble, off- 
soluble, viscous heat polymerized product, from 
an ester such as the amyl, hexyl,-nonyl, lauryl, 
octy], or octadecyl ester of acrylic acid, or meth- 
acrylic acid, .or the vinyl ester of lauric acid, 
palmitic acid, stearic acid, oleic acid, etc., the 
next step simply involves the oxyalkylation of 
such potymer. 
Compounds generally subjected to oxyalkyla- 
 tion are characterized by reactive hydrogen 
atoms, L e., hydrogen atoms attached fo oxygen, 
nitrogen or sulfur. Specifically, such compounds 
are acids, alcohols, phenols, mercptans, 
monia, primary amines, secondary . amines, 
amides, etc. In some instances, compounds hot 
having a labile hydrogen atom still may be sus- 
ceptible to oxyalkylation and particularly oxy- 
ethylation. This is truc of coinpounds having 
ester linkages. In such instances apparently the 
alkylene oxide enters as a divalent radical at the 
carbonyl carbon atom or ai the acyl oxygen atom. 
We bave ïound that the water-insoluble ,poly- 
merized esters herein described are susceptible to 
reaction with an alkylene oxide, particularly 
ethylene oxide, so that the resultant products 
become water-dispersib!e or water-soluble and as 
such are valuable for numerous purposes, par- 
ticularly demulsification. The exact  reaction 
which takes place is n0t known. In a co-pending 
applicatior/filedby one of the prescrit applicants, 
Serial No. 59,769, filed November 12, 1948, there 
is an analogous reactibn in which an ester of an 
amino-alcohol, free from a labile hydrogen atom, 
is subjected to oxyalkylation. In examining 
mechanism of the reaction, which is the saine as 
the prescrit one, insofar that an ester group is 
attached by an alkYlene oxide, particularly eth- 
ylene oxide, the following appears in verbaim 
form in the aforementioned application. 
"Re-examining the last .formula previously 
referred fo, if is fo be noted .that such product 
does hot contain a reactive hydrogen atom. I 
bave round, however, thatsuch.ester of an amino- 
alcohol, even though Water.-insoluble and show- 
ing no appreciable tende!icY/to emulsify pçor o 
treatment with an alkylërie oXide, .can be teated 
with an alkylene oxide, particularly ethylene 
oxide, so as fo obtain a water-soluble product 
which seems fo be a mixur.e/and the exact nature 
of which is hot known ai the moment. Presum- 
ably, in part, the product would appear to. be the 
resultant of a reactiòn where the ethylene oxide 
enters at the carbonyl carbon ,position in a man- 
ner indicated in the following Way: 
o 
--O--R 
0 

4 
There would be no difference, of course, if the 
ethylene oxide were considered as entering be- 
tween the radical R1 and the adjacent oxygen 
.atm. This is shown in the following: 
5 o 
--1 O ] 12 
0 
I0 "Actually, itis believed that the reaction which 
takes place is æomewhat more complex than the 
simpler suggestioni previously presented. For 
instance, there may be a rupture involving one 
fragment at the carbonyl carbon atom and 
Is other fragment at the adjoining oxygen atom. 
This is shown in the following manner: 
: o 
 ', I 
0 ,,  
o 
25 i', I 
-cl--o-c-R 
I II 
', o 
"Assuming that part of the reaetion or reae- 
0 tions may be explained by a rupture, as above 
indieated, itis a marrer of further speeulation 
as to what happens to the two aminoaleohol resi- 
dues, as differentiated from the aeyl and aeyloxy 
residues. The two might simply unite, ai indi- 
5 eated in the following manner: 
or i migh be possible, of course, hat anoher 
mole of ethylene oxide urnishes a connective 
divalent radical, as indicated in the following: 
 H 
HCI 
° _ï 
"The fact that the resultant obtained from a 
single ester does hot always yield products 
55 which are uniform, and .also the fact that com- 
parable materials prepared by increased oxy- 
ethylation of the secondary amine prior fo 
terification acts somewhat differently, both as 
emulsifiers for oil-in-water emulsions and as 
60 demulsifiers fbr water-in-oil emulsions, indicate 
that even though I do hot know the composition 
completely, it probably represents, at least in 
part, other reaction lroducts in addition fo those 
which have been briefly indicated." 
65 Previous reference ha_s. been ruade fo the 
higher fatty acids,, and particularly the saturated 
higher fatty acids. The higher fatty acids 
clude caprylic acid, caprïc acid, lauric acid, 
myristic acid, palmitic acid,, stearic acid, as well 
7o as hydroxystearic acld» dihydroxystearic acid, 
trihydroxystearic acid, etc.; as .well as the 
saturated higher fatty acids, such as oleic acid, 
linoleic acid, linolenic/acid, ricinoleic acid, etc. 
- There may be an anomaly in the fact that ref- 
75 erence has been mad to .the absence of reactive 



hydrogen atoms in the ester which is subjected 
te oxyalkylation, and ai the saine rime esters of 
ricinoleic acid, hydroxystearic acid, and the like 
have been included. Ethylene oxide reacts with 
primary alcohols. Apparently, hovever, under 
ordinary conditions oï reaction, or even under 
the more drastic conditions Oï reaction herein 
described, ethylene oxide or the other alkylene 
oxides, de net react with the secondary alcoho!ic 
radical which is part of an acyl radical, as in 
the case of ricinoleic acid, hydroxystearic acid, 
etc. In fact, if ricinoleic acid or ethyl ricinole- 
are fs subjected te oxyalkylation, particularly 
oxyethylation, one does net obtain a comp0uïd 

6 
Example 4a 
The saine procedure was followed as in EXam- 
ple la, except that octadecyl methacrylate was 
employed and the rime required for polneriza- 
tion was 20 hours. 
Example 5a 
The same procedure was £ollowed as in Exam- 
ple la except that laurylacryIate was used, and 
 the rime required for polymerization was 14 
hours. " 
xample 6a 
The saine procedure was followed as in Exgm- 

in which the alcoholic hydroxyl of the ricin- 
oleyl radical has been attacked. 
The saine applies in Connection with the com- 
pounds herein described, if one happons te 
ploy an osier in which the ricinoleyl or similar 
group fs present. If the final product fs sub- 
jected te saponification and then acidified, and 
extracted se as te recover the fatty acid as such, 
examination of if revealsthat it is the unaltered 
original fatty acid and net the fatty acid of the 
following type: 
H (O11) OlCOOI-I 
wherein I10 represents a divaient aLkylene ox- 
ide radical and I-IOICOOI-I represents ricinoleic 
acid, hydroxystearic acid, or the like. 
Exampie la 
Grains 
Lauryl methacrylate ................... -.250 
Xylene ............................... 100 
Benzoyl peroxide ...................... 1.25 
The lauryl methacrylate was mixed with the 
xylene and shaken with 250 cc. of a 1% solution 
oï caustic soda to remove the Luhibitor. This 
was ïollowed by three shakes with 100 cc. each oï 
distfl!ed vater to remove the caùstic. The prod- 
ùct was then filtered throùgh dry fitter paper 
to remove any trace of moisture stilt suspended. 
2.5 grains oï benzoyl peroxide were then added 
as a poIymerization catalyst. The .mixture was 
refiuxed for 14 hours. During this period of rime 
the product became more viscous and the in- 
crease in viscosity was particularly noticeable 
when cold. Af the end oï the polymerization 
period the xytene solution had a viscosity com- 
parable to or in excess oï castor oil, i. e., between 
that oï castor off and blown castor off. The 
final product obtained had slightly !ess than 
30% of xylene. This solution was then tested 
for the presence oï benzoyl peroxide beïore sub- 
jecting to oxyalkylation. In no instance was 
benzoyl peroxide fo be present, provided refiux- 
ing and continued ïor at least 6 to 8 hours, and 
preferably, over 10 hours. Iï, in any simflar 
experiment, benzoyl peroxide is present, it should 
be eliminated by the usual conventional proce- 
dures beïore the oxyalkylation step. 
Example 2a 
The saine procedure was ïollowed as Lu Ex- 
ample la, except that decylmethacrylate was 
employed. The rime required ïor polymerization 
was 16 hours. 
Example 3a 
The saine procedùre was folloved as-in the 
preceding examptes, except that cetyt metha- 
crylate was employed, and the time ïequired ïor 
polymerization was about 18 hours. 

. i5 ple la,. except that cetylacrylate was used and 
the rime required for polymerization was 1 
hours. 
Example 7a 
The saine procedure was followed as-in Exam- 
0 ple la, except that octadecyl acrylate was used, 
and the rime required for polymerization was 
19 hours. 
Example Sa 
 The same procedure was foIIowed as in Exam- 
°-5 ple 1@, except that vinyl laurate was used, and the 
rime required for polymerization was 22 hours. 
Exampe 9a 
The saine procedure was followed as Lu Exam- 
:0 ple la, except that vinylstearate was used, and 
the rime required for polymerization was 18 
hours. 
Example l Oa 
5 The saine procedure was followed as Lu Exam- 
ple la, except that vinyl palmitate was used, 
and the time required for polymerization was 
21 hours. 
Example 11a 
40 The saine procedure was followed as in Exam- 
ple la, except that oteytacrylate was used, and 
the rime required for potymerization was 12 
hours. 
45 Example 12a 
The saine procedure was foltowed as in Exam- 
Rie la, except that oteyl methacrylate was nsed, 
and the rime required for polymerization was 15 
hours. 
50 If is te be noted that the above conditions of 
polymerization may vary considerably, even with 
the saine monomeric compound. It may seine- 
rimes happen that the use of caustic does net re- 
lnove all the inhibitor. Sometimes the period of 
55 incubation prier te polymerization seems te vary 
with the particular sample of benzoyl peroxide 
used. The main point te bear in mind in the 
polymerization process is that the objective is 
te obtaLu a solvent-soluble, particularly xylene- 
60 soluble, polymer, which will extfibit a viscosity, 
when mixed with one-half or one-third ifs weight 
of xylene, of approximately castor off or some- 
what in excess thereof, i. e., approximatety t/ne 
viscosity of blown castor off. Lu some Lustances, 
65 certain samples may show this viscosity in a 
major, fraction of the rime above indicated. In 
other words, the rime required may be one-haIf 
te one-third the period of rime indicated. At 
other rimes, it may require somewhat longer, i. e., 
70 one-fifth te one-third longer. If increased 
length of rime does net produce the appropriate 
state of polymerization, then the experiment 
should be repeated, using a slightty increased 
amount of benzoyl peroxide up te % of î%, or. 
75 thereabouts, or using a higher temperature of 
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polymerization, such as substituting xymene for 
xylene. Similarly, if the polymerization goes too 
far, the rime of polymerization should be cut 
down or less peroxide used, or a lower tempera- 
ture employed, for instance, using toluene instead 5 
of xylene. The appearance of these products 
was not only similar to castor off or blown castor 
off in viscosity, but if was also simflar in color, 
i. e., yellow or yellowish-amber in .color. 
Such experimentation demands nothing more 10 
than routine variation. If is fo be noted that 
the final stage of polymerization is not critical. 
Ail that is required is that the product be water- 
insoluble, and ifs solution in an aromatic solvent 
within the ratios indicated above be within the 
range specified, and finally that the product be 
susceptible fo oxyalkylation, without becoming 
insoluble or rubbery. This latter propertY is best 
determined upon a particular sample by an 
actual oxyalkylation, procedure on a pilot plant 20 
scale. 
Example lb 
The xylene solution of polymerized lauryl 
methacrylate described under the heading of 25 
Example la, containing slightly less than 30% 
xylene, was employed. The amount used was 
325 grains. 4 grains of sodium methylate were 
added to the solution and placed in a stirring 
autoclave and 400 grains of ethylene oxide intro- 
duced in four portions of 100 grains each. 
Initially, 100 grains of ethylene oxide were added 
and the product stirred for six hours at 160 ° C. 
The maximum gauge pressure was 150 pounds. 
At the end of this reaction period, the pressure 
dropped to merely that of xylene. At the end of 
the initial reaction period, the product was as 
viscous as belote, but showed a definite tendency 
to emulsify in water. The second addition of 
ethylene oxide was then made and the same rem- 40 
perature was employed; the rime required for 
reaction was five hours, and the maximum gauge 
pressure was 180, pounds. Af this point, two 
more grarns of sodium methylate were added in 
order to set up the reaction. At the end of this 45 
second period, the product was still a viscous 
liquid and was water-emulsifiable. A third ad- 
dition oï ethylene oxide was then ruade. This 
addition required 6½ hours ata maximum tem- 
perature of lô5 ° C. The maximum pressure was 5o 
170 pounds per square inch gauge pressure. At 
the end of this period the product was still vis- 
cous and produced a milky emulsion on shaking 
with distilled water. The final addition of ethyl- 
ene oxide was made in six hours, employing a 
maximum temperature of 150 ° C. and a pres- 
sure of 165 pounds per square inch. The color of 
the product darkened during this last period and 
the viscosity remained about the saine. There 
was some tendency to show stringiness or lumpi- 
ness. The final product was completely emulsi- 
fiable in water and produced an excellent but 
turbid emulsion. 
Example 2b ,5 
The saine lorocedure was followed as in 
ampl lb, except t.hat the Dolymerized resin 
solution emloloyed was that described under the 
heading of Example 3a, preceding. The con- 
ditions of oxyethylation were sustantially he 7o 
saine, i. e., four additions of 100 grains each of 
ehylene oxide, using a temperatur e of 150 ° fo 
165 ° C. In each instance, the rime required 
varied from 5 to 6/2 hours for each addition. 
The maximum gauge pressure .varied from 150 75 
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pounds fo 185 pounds and the amount of cata- 
lyst employed was 2/4%, based on the weight of 
the resin, excludirg the xylene. 
Exaple 3b 
The saine procedure was followed, nsing the 
product of Example 4a, preceding. The condi- 
tions .of oxyethylation were substantially the 
saine, i. e., four additions of 100 grains each Of 
ethylene oxide, using a temperature of 150 ° to 
165 ° C. In each instance, the time required 
varied from 5 to 6/2 hours for each addition. 
The maximum gauge pressure varied from 150 
pounds fo 185 pounds and the amount of cata- 
lyst employed was 2/4%, based on the weight of 
the resin excluding the xylene. 
The equivalent amount of any alkylene oxide, 
as previously pointed out, can be substituted for 
ethylene oxide. Propylene oxide, for example, 
gives decidedly less solubflity, based on equal 
molar equivalents, than ethylene oxide. Glycide 
and methylglycide are entirely satisfactory and 
impart a definite hydrophile properly compara- 
ble to ethFlene oxide, based on equal molal 
ratios. However, the use of glycide is extremely 
bazardons and itis out preïerence to use either 
ethylene oxide or a combination of ethylene 
oxide, or propylene oxide. We know of no in- 
stance where the compounds obtained from these 
particular resins and nsing any other oxide, 
other than ethylene oxide, are any better or more 
economical. In other words, of all the alkylene 
oxides noted, itis out definite preference to use 
ethylene oxide, due to lower cost, and speed of 
reaction. Propylene oxide, for example, is much 
less reactive and generally requires greater rime 
for oxyalkylation. 
In some instances, the products starting with 
soluble resins, yield insoluble products.which do 
hot show marked surface activity. In such in- 
stances, if insolubilization or rubberiness takes 
place during oxyalkylation, itis desirable fo re- 
peat the experiment, using a less highly poly- 
merized initial resin. 
Previous attention has been directed fo the 
fact that the polymerization required is trimeric, 
or being in all likelihood considerably higher 
than the trimeric state, as indicated by even an 
approximate molecular weight determination 
and the enormous increase in viscosity over the 
monomer. Such linitation is incorporated into 
the claires. Furthermore, in the claires the prod- 
uct is hot oniy designated as being hydrophile, 
but ai least hydrophile fo the extent that the 
loroduct will mix with several rimes its volume 
of distil!ed water at ordinary temperature, 
instance, 2 to I0 times the volume of distilled 
water, to give a milky susloension. This test can 
be ruade with the aromatic solvent present, as 
indicated. Our experience has been where these 
products are soluble in aromatic solvents, they 
are also soluble in other organic solvents, such 
as petroleum fractions, chlorinated hydrocar- 
bons, mixtures incorporating ether alchols, etc. 
Having thus described our invention, what we 
claire as new and desire fo secure by Letters 
Patent is: 
I. Hydrophile synthetic products; said hy- 
drophile synthetic products being oxyalkylation 
products of 
(A) An alpha-beta alkylene oxide having hot 
more than 4 carbon atoms and selected from the 
class consisting of ethylene oxide, propylene 
oxide, butylene oxide, glycide and methylglycide; 
and 
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(B) An oxyalkyiation-susceptible, fusible, or- 
ganic solvent-soluble, water-insoluble resinous 
polymer obtained by the polymerization of a 
monomer selected from the class consisting of 
compounds of the foHowing structure: 
o 
[CC--C OR 
0 
CCCOE 
0 
HC=C--O 
n which  is  rdicl hvin  les 5 nd no 
more hn 20 cron oms seleced from 
roup consisin of liphic hydrocron r- 
cls nd liphic hydrocron rdicls hvin 
from 1 o 3 hydroen toms repced y second- 
 hyol roups, sid roEcl ein free from 
recive hydroen oms; sid se of polymer- 
izion ein  les rimeric nd sid ho- 
phfle properies ein  les sucien o pro- 
duce  milky suspension when shken wih ser- 
erl volées of disilled wer, nd bein due o 
he introduction of oxyllene roups. 
2. e produc 
ured liphic rdicl. 
3. Hydrophile synheic producs, sid hydro- 
phfle sheic producs ein oxyehylion 
producs of ehylene oxide nd n oxyehylion- 
susceptible, usile, orc solven-solule, 
wer-iolule, resin oined y he lymer- 
iztion of  polymer seleced from he clss con- 
sisi of compods of he followin srucure: 
o 
ECCCOE 
0 
ECCCOE 
0 
C:C--O 

10 
in which 1% is a saturated aliphatic hydrocarbon 
radical having ai least 5 and not over 20 carbon 
àtoms; said state of polymerization being ai least 
trimeric and said hydrophile properties being ai 
5 least suificient fo produce a milky suspension 
vhen shaken with several volumes of distilled 
water, and being due fo the introduction of oxy- 
ethylene groups. 
4. The product of claim 3, wherein the selected 
10 monomer has the following structure: 
o 
H tI 
HC:C-- 01% 
5. The product of claire 3, wherein the selected 
15 monomer ha the following structure: 
o 
[CC--C OR 
6. The product of claire 3, wherein the selected 
20 monomer bas the following structure: 
o 
HCC--OR 
MELVIN DE' G1%OOTE. 
BEt%NHAID KEISE1%. 
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